Difference between N-acetylgalactosamine 4-sulfate 6-O-sulfotransferases from human serum and squid cartilage in specificity toward the terminal and interior portion of chondroitin sulfate.
In the preceding paper (Inoue, H., Otsu, K., Yoneda, M., Kimata, K., Suzuki, S., and Nakanishi, Y. (1986) J. Biol. Chem. 261, 4460-4469), we reported the purification from human serum of an N-acetylgalactosamine 4-sulfate 6-O-sulfotransferase fraction which was able to transfer sulfate predominantly to position 6 of the nonreducing terminal N-acetylgalactosamine 4-sulfate unit of chondroitin sulfate. We now show that the activity toward the terminal was co-purified with a minor activity toward the interior counterpart by sequential chromatography on heparin-Sepharose CL-6B, Matrex Blue B, hydroxyapatite, and Sephacryl S-300, and that the two activities were equally heatlabile. The enzyme purified 5000-fold from human serum was devoid of the sulfotransferase activities toward chondroitin, heparan sulfate, and keratan sulfate, but showed a strong terminal sulfotransferase activity toward dermatan sulfate (pig skin); over 97% of the sulfate residues incorporated were at position 6 of the nonreducing N-acetylgalactosamine 4,6-bissulfate end groups linked to the L-iduronic acid group. Although the enzyme introduces sulfate predominantly into the nonreducing terminal of chondroitin sulfate at physiological pH (approximately equal to 7.0) and Ca2+ concentration (approximately 2-3 mM), the activity toward the interior portion relative to that toward the terminal was increased by either lowering pH or elevating Ca2+ concentration, perhaps owing to changes in the conformation or ionic state of the acceptor molecule. Comparison between the human serum enzyme and the N-acetylgalactosamine 4-sulfate 6-O-sulfotransferase (formerly designated "E6-sulfotransferase") from squid cartilage indicated that the latter is distinct from the former in introducing sulfate predominantly into the interior portion of chondroitin sulfate. It appears that the role of the squid sulfotransferase is to synthesize so-called chondroitin sulfate E where over 50% of the interior hexosamine units are 4,6-bis-sulfated.